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Introduction
Okra (Hibiscus esculentus L.) is a fast growing; heat-loving tropical annual crop, found in the wild along the White Nile, belongs to the family Malvaceae. Okra originated in tropical Africa, was grown in the Mediterranean region, wild forms are also found in India. Okra is a popular summer crop (Baloch 1990) .Flowers are cream colored and have the general shape and form of a hibiscus blossom except they do not splay out flat. Like other hibiscus blossoms the young tender pods are cooked in curries, stewed, and used in soups (Baloch, 1990 ).
In the past, seed priming was used by the farmers to fill gaps in dry areas where germination percentages are relatively less. In recent years, the use of priming has grown following participatory methods in India, Pakistan and Bangladesh (Harris et al.,1999; .
Priming decreases the time span between the emergence of the first and the last seedlings.
Priming also increases the rate of emergence, hence the standability (Hil, 2004) .
Phosphorus plays an essential role in all physiological and biochemical processes in plants. (Hartmann and Geneve, 2000) . The amount of phosphorus in plants ranges from 0.05 % to 0.50 % of total dry weight (Bieleski, 1973) Seed priming with phosphorus solution is supposed to be an effective way of promoting early seedlings growth in phosphorus-deficient soils and ensuring phosphorus supply through seed soaking (Valdes, 1987) . Even in soils with sufficiently high phosphorus content, a seed soaked in phosphorus can be beneficial due to improved availability of the nutrient. (Scott et al., 1991) . The present experiment was therefore designed to determine the optimum concentration of di ammonium phosphate (DAP) for seed priming and its effects on emergence and morphological traits of okra plant.
Material and Methods
The experiment was conducted at Ornamental Horticulture of the University of 115 | P a g e
Soil Analysis
Before sowing, soil samples up to 25cm depth were taken randomly from different parts of the field and were analyzed in the Soil Science Laboratory at the University of Agriculture, Peshawar for chemical characteristics. 
Field Preparation and method of sowing
Before seed sowing the field was properly ploughed, and then leveled to have efficient distribution of irrigation water. Then well rotten farm yard manure was added to the soil. The distance between the wide ridges was 60 cm, eight seeds were sown on its both sides of the ridge, and 30cm the distance between plants within the same ridge. Plot size was 0.5574 m 2 .Total area under cultivation was 99.87m 2 .The field was irrigated after sowing and the second irrigation was followed after a week. Sowing was done in first week of July 2008. Weeding was done manually when needed. No insecticides/pesticides were applied during the whole growing season in order to assess the potential of crop.
Experimental design
The experiment was laid out in Randomized Complete Block (RCB) design in split plot arrangement with three replicates. The DAP concentrations were allocated in the main plots, while the soaking durations of the seeds were distributed in the subplots There were two factors studied in this experiment, as follows 116 | P a g e Factor B: The soaking period, that were kept in sub plots. Soaking period were from 0 to 48 hours with 4 hours interval (0, 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48) .
Germination percentage (%)
.The germination percentage was calculated by the following formulae:
Germination percentage (%) = Number of total germinated seeds × 100
Number of total seeds sown
Survival percentage (%)
The data was recorded on the basis of total number of plant survived out of the number of plants germinated.
The survival percentage was determined by the given formulae:
Survival percentage (%) = Total number of plant survived ×100
Total number of plant germinated
Number of days to emergence
The data was recorded on the basis of number of days required from sowing to emergence in 50% of the sampled plants in each plot.
Number of days to first flowering
Number of days to the first flowering was recorded by counting the number of days from sowing up to flowering in 50% of the sampled plants in each plot.
Plant height (cm)
The plant height was recorded on randomly selected plants in each treatment, from ground level to the tip of plants by means of meter rod, and average height of plant was calculated.
International Journal of E nvironment ISSN 2091-2854
117 | P a g e
Results and discussion

Germination percentage (%)
The data related to the germination percentage (%) are given in table (1). The Statistical analysis of data showed that soaking of seed for various durations and different concentration of phosphate solutions had significant effect on germination percentage (%), while their interaction had no significant effect on germination percentage. According to the interaction between seed priming with ADP and soaking durations the results exhibited that maximum germination percentage (83.68 %) was recorded by the seed soaked in 0.5% solution for 32hr, while minimum germination percentage (54.11 %) was recorded in unprimed seed treatment These findings are in agreement with Harris et al., (1999) who stated that soaking seed in water immediately prior to sowing (seed-priming), as a way of speeding up germination. they also mentioned that seed soaking had a significant effect on germination.
Soaking seeds induces a range of biochemical changes in the seed that are required to start the germination process (breaking dormancy, hydrolysis and enzyme activation). Some or all of these processes that precede the germination are trigged by priming and persist following the redesiccation of the seeds (Asgedom and Becker, 2001 ).
Survival Percentage (%)
In terms of the survival percentage (%) data, which are given in Table 2 . showed that soaking of seed for various durations had significant effect on survival percentage %, while their interaction and different concentration of phosphate solutions had no significant effect on plant survival percentage (%). Table ( 3) showed that the maximum number of days to emergence (7.88) was recorded by the seed soaked in 2% phosphate solution followed by (7.69) for seed soaked in 1.5 % phosphate solution while minimum number of days to emergence (7.09) was recorded by the seed soaked in 0.5% phosphate solution, while in case of various soaking durations maximum number of days to emergence (9.56) was recorded by un-primed seed plot followed by (9.02) in seed soaked for 48hr, while minimum value (6.38) was recorded when seed soaked for 32hr.
Number of days to emergence
According to the interaction between seed priming with ADP and soaking durations the results showed that the maximum number of days to emergence (9.77) was recorded by the un-primed seed soaked (the control), followed by (9.70) in seed soaked for 48hr in 1.5% solution, while minimum number of days to emergence (6.08) was recorded in the seed soaked for 32hr in 0.5% phosphate solution (Table 3) . Means followed by the same letter are not significantly different using LSD test at 5% level of probability
The results which are supported by Arif et al., (2005) , stated that in case of maize seed priming with Phosphorus solution, the number of days to reach 50 % germination was 10 days in the control treatment, while seed soaked in 1.5 % Phosphorus concentration solution took maximum number of days to germination (7.179),but lower concentration 0.5 % Phosphorus solution took (6.154) days to 50% germination. Scott and Blair (1989) mentioned the the Increased concentrations of phosphorus delayed seedling emergence of leek, this result may be due to the interruption the seed germination because of the fast bio-chemicals activities in seed.
Number of days to first flowering
The data presented in Table 4 . indicating numbers of days to first flowering according to the mean values of the experimental results maximum (33.69) numbers of days to first flowering was recorded by the seed soaked in 2% phosphate solution followed by (33.08) numbers of days to first flowering for seed soaked in 1.5 % phosphate solution, while minimum numbers of days to first flowering (31.12) was recorded by the seed soaked in 0.5% phosphate solution. In case of various soaking durations maximum numbers of days to first flowering (39.28) was recorded by un-primed seed soaked plot followed by (36.17 in seed soaked for 48hr, while minimum (27.17)
numbers of days to first flowering was recorded for 32hr. According to the interaction between seed priming with ADP and soaking durations the results showed that the maximum numbers of Growth hormones are released and the growth rate may become much faster than normal. The result is supported by Shitab and Khllil (2007) who stated that in case of wheat seed priming using different concentrations of phosphorous as a significant result on number of days to flowering. Harris et al., (2001) reported that primed seed crop emerges fast, flowers earlier and gives higher yield.
Plant height (cm)
The mean values indicated that maximum plant height (150.33 cm) was recorded by the seed soaked in 0.5% solution followed by (147.70 cm) for seed soaked in 1% phosphate solution, while minimum plant height (136.52cm) was recorded by the seed soaked in 2% phosphate solution. In case of various soaking duration maximum plant height (168.56 cm)was recorded in seed soaked for 32hr followed by (163.03 cm) for seed soaked in 28hr, while minimum (114.42cm) plant height was recorded for control seed plot (Table 5 ). According to the interaction between seed priming with ADP and soaking durations the results exhibited that maximum plant height (182.63cm) was recorded when the seed soaked in 1% solution for 32hr
followed by (176.77cm) plant height for seed soaked in 0.5% DAP for 32hr, while minimum plant height (112.43cm) was recorded in the un-primed seed soaked plot. Means followed by the same letter are not significantly different using LSD test at 5% level of probability It is considered that plant height is an expression of its full vegetative potential. The enhanced plant height in primed seed plots may be due to improved and faster emergence in primed seed plots which created cooperative competition among the plants for light, water and nutrients and resulted in taller plants. Probable reason could be that priming might have increased seedling vigor, which enhanced the competitiveness for light, water and nutrients. The results are in agreement with the work of Rashid et al., (2006) , who reported that seed priming has been shown to improve plant stands. Asgedom and Beaker (2001) also reported that Zn primed seeds showed higher vigor than unprimed seed as reflected in maximum plant height.
